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(54) MANUFACTURE OF LUMINESCENT DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a full-color luminescent display, without changing 
a manufacturing process much by discharging a solution containing a polyparaphenylene- 
vinylene precursor and a high boiling point solvent by a discharge device, and then drying at a 
specified temperature or lower prior to baking a board. 

SOLUTION: As a discharge device, an ink-jet printing device is ideal from the viewpoints of 
making it minutene and rapid. As a high boiling point solvent to be used, glyceline is desirable. 
Since this solvent can keep the interior of a nozzle of the discharge device moist at all times, 
the nozzle is not plugged so as to be usable for many hours. Drying before baking is performed 
at 120° C or lower. The solvent can therefore be eliminated without forming the double bond of 
a polyparaphenylene-vinylene precursor. In the case drying is performed in vacuum, preferably 1 
mmHg or less, the solvent can be eliminated in a short time, so as to be able to manufacture a 
display satisfactory in luminous efficiency without a shift in emission wavelength. 
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* NOTICES * 

Ja&m Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture method of the luminescence display which consists of an electrode material which 
sandwiches poly para-phenylene system luminescent material and this luminescent material The solution which melted 
the precursor of a poly para-phenylene vinylene at least, and the solution which consists of a high-boiling point solvent 
of a hydrophilic property The manufacture method of the luminescence display characterized by drying this substrate 
below 120 degrees C, and forming a counterelectrode after an appropriate time on the substrate which has one 
transparent electrode after calcinating and considering as a luminous layer, a temperature up and after using and 
breathing out regurgitation equipment. 

[Claim 2] The manufacture method of the luminescence display characterized by for high-boiling point solvents 
according to claim 1 being ethylene glycol, a glycerol, an ethanolamine, and sugar, or being the mixture of these 
derivatives or these solvents. 

[Claim 3] The manufacture method of the luminescence display characterized by carrying out stoving under a vacuum 
in the manufacture method according to claim 1 . 

[Claim 4] The manufacture method of the luminescence display characterized by carrying out stoving in the vacuum of 
1 or less mmHg in the manufacture method according to claim 3. 

[Claim 5] The manufacture method of the luminescence display characterized by the regurgitation equipment of a 
claim 1 being ink-jet printing equipment. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the luminescence 
display which forms a luminous layer by carrying out the regurgitation of the luminescent material in more detail using 
regurgitation equipment with respect to the manufacture method of a luminescence display. 
[0002] 

[Description of the Prior Art] The liquid crystal display object is briskly used as displays, such as a word processor and 
a personal computer, in recent years. This liquid crystal display object is a non-light emitting device, and when using 
on the point, especially reflected type display of a luminosity, it poses a problem. The luminescence display using an 
organic luminescent material (it is henceforth called organic [ EL ]) which comes here and has a thin shape and the 
lightweight feature attracts attention. The cross section of this luminescence display is shown in drawing 1 . drawing — 
setting — 1 — an aluminum electrode — 2 — organic EL material — 3 — an ITO transparent electrode — 4 — a glass 
substrate — 5 — a power supply — which [ it ] -- **** The creation method of this luminescence display is as follows. 
First, an ITO transparent electrode is attached by the sputtering technique or the vacuum deposition on a transparent 
substrate. Then, it considers as the electrode of a desired configuration by the phot lithography method. After an 
appropriate time, the coat of the organic EL material is carried out by the spin coat method, the vacuum deposition, the 
regurgitation method, etc., and it considers as a luminous layer. 

[0003] Although the method of a coat has the above-mentioned main method, the **** method which can carry out 
patterning attracts attention recently. 

[0004] Thus, a counter electrode is obtained by flying the low metal of a work function, for example, magnesium, 
aluminum, a lithium, calcium, silver, or these alloys by the vacuum deposition, the sputtering technique, etc. on the 
obtained luminous layer. After attaching an ITO transparent electrode in order to gather luminous efficiency although 
the above is a basic process, they are hole transportation material, for example, N, and N ! -diphenyl further. - N, N f - (2, 
4-dimethylphenyl) You may attach -1, the l ! -biphenyl -4, and a 4*-diamine by the vacuum deposition, moreover, the 
electronic transportation material after attaching organic EL material — for example, 2-(4-biphenyl)-5-(4-tert- 
buthylphenyl)- you may attach a 1, 3, and 4-oxy-diazole 

[0005] Light can be made to emit by impressing electric field to two sorts of these electrodes that counter. As a feature 
of this luminescence display, it may be able to drive by the low battery lOv or less. 

[0006] By combining **** equipment with this promising technology, patterning of organic EL material becomes 
possible and a full color luminescence display can be obtained, namely, the conventional phot — after using **** 
equipments, such as a dispenser and ink-jet printing equipment, breathing out the solution which melted red, green, and 
organic blue EL material on a suitable ITO transparent electrode, making a solvent **** instead of patterning of the 
red by the lithography method, green, and blue and carrying out patterning, a full color luminescence display can be 
obtained by carrying out the vacuum evaporationo (spatter) of the counterelectrode The concept by this **** method is 
explained using drawing 2 . In drawing, 1 1 shows the ** nozzle for which 13 breathes out an ITO electrode and, as for 
14, 12 breathes out a solution for a TFT element for a glass substrate. A full color display can be created by **** to 
breathe out so that red, green, and organic blue EL material may juxtapose organic EL material corresponding to red, 
green, and blue by turns by the nozzle shown in drawing on the ITO electrode formed on the ITO electrode so that it 
could drive separately by the TFT element shown in drawing. 

[0007] In order to carry out the regurgitation of the solution from a super-thin nozzle as a fault of the method of 
carrying out patterning combining regurgitation equipment, there is a fault with which a solute deposits and a nozzle is 
got blocked by dryness of a solution. ****** which adds the hydrophilic solvent of high-boiling points, such as a 
derivative of a glycerol, a diethylene glycol, a diamine, sugar, or these solvents, in order to conquer this fault. 
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[0008] As an organic EL material used for this luminescence display, there are low-molecular system organic EL 
material and macromolecule system organic EL material. As a macromolecule system material, the material of a poly 
par^-phenylene vinylene system (it is henceforth written as PPV) is excellent in respect of the stability of the material, 
luminous efficiency, brightness, etc., and attracts attention. This material is characterized by using a precursor, can 
treat a raw material in the state of a solution, and has the feature which can carry out [ thin film ]-izing by the spin coat 
method, the dipping method, etc. And by calcinating the obtained film, it becomes a double bond, and single 
combination becomes insoluble to a solvent and serves as a stable film. By the result of the double bond at this time, a 
difference appears in luminous efficiency and brightness. 

[0009] If it is going to carry out patterning with regurgitation equipment using the solution which melted this PPV 
system material, in low-boiling point solvents, such as common water and a methanol, it will be easy to dry and will be 
easy to start the blinding of a nozzle. For this reason, hydrophilic high-boiling point solvents, such as a glycerol and 
ethylene glycol, were added. It is the conventional example in case this carries out patterning with regurgitation 
equipment using PPV system material, when the solution which melted the PPV system material which put in the 
glycerol etc. as the conventional example be breathed out with regurgitation equipment and calcinated , high-boiling 
point solvents , such as a glycerol , did not fall out easily , and single combination cannot turn into a double bond 
easily , and the obtained luminescent material be shifted to short wavelength from the light of the wavelength make 
into the purpose , or had [ the phenomenon in which it did not conjugate be saw , and ] the fault of hardly emit light . 
[0010] 

[Problem(s) to be Solved by the Invention] Luminescence wavelength shifted to the low wavelength side in 
manufacture of organic EL luminescence display using a PPV material according [ this invention ] to regurgitation 
equipment, it was made in order to solve the problem that where of it will hardly shine, and the purpose is made, 
without changing the conventional manufacture method not much in order to offer the manufacture method which 
creates a full color luminescence display by breathing out and carrying out patterning of organic [ of a PPV system / 
EL ] using regurgitation equipment. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, after breathing out on a 
substrate the solution which contains the precursor material and the high-boiling point solvent of a polyphenylene 
vinylene with regurgitation equipment, before the manufacture method of the luminescence display of this invention of 
a claim 1 calcinates this substrate, it is characterized by putting in the process to dry. It turns out that a solvent is 
removable, without making double bond-ization form, when 120 degrees C or less are suitable for drying temperature 
and the poly para-phenylene vinylene precursor was processed below at this temperature. When carried out above this 
temperature, it turns out that a reaction progresses, luminescence wavelength shifts to a low wavelength side, and 
luminous efficiency falls. 

[0012] And the claim 2 is characterized by for this high-boiling point solvent being a glycerol, a diethylene glycol, a 
triethanolamine, and sugar, being the derivative of the Kora soil solvents, or being the mixture of these solvents. It is 
equal to prolonged use, without starting the blinding of a nozzle, since the inside of the nozzle of regurgitation 
equipment is made humid and can always be set by adding these solvents. 

[0013] The claim 3 is characterized by drying under a vacuum. Since it carries out under a vacuum, a high-boiling 
point solvent can be efficiently removed at low temperature in a short time, there is no shift of luminescence 
wavelength, and the good luminescence display of luminous efficiency can be manufactured. 

[0014] It is what restricted the degree of vacuum, and by processing under the vacuum of 1 or less mmHg, a claim 4 
can process now almost all the high-boiling point solvent at the temperature below the boiling point of a high-boiling 
point solvent, and is still more suitable. 

[0015] The claim 5 is characterized by regurgitation equipment being ink-jet printing equipment. Although there are a 
dispenser, ink-jet printing equipment, etc. as regurgitation equipment, ink-jet printing equipment is suitable in respect 
of detailed-izing and improvement in the speed. 
[0016] 

[Embodiments of the Invention] 

(Example 1) The polyelectrolyte which is the precursor of a poly para-phenylene vinylene was breathed out on the 
substrate to which the ITO transparent electrode was attached for regurgitation equipment in the 0.5 percentage-by- 
weight **** following solution. 

[0017] Solution water 90 percentage-by-weight glycerol The after [ 10 percentage-by-weight regurgitation ] 

this substrate was dried at 100 degrees C under the vacuum of ImmHg for 1 hour. The temperature up was carried out 
to 170 degrees C under the vacuum of ImmHg after dryness, and it calcinated at 170 degrees C for 4 hours. After an 
appropriate time, 2000A of aluminum metals was deposited with the vacuum evaporationo machine. When the 
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fluorescence spectrum of the obtained panel was investigated, the maximum luminescence wavelength of a 
fluorescence spectrum was 535nm. Moreover, when this luminescence display was driven, the emission spectrum 
currently driven by 6 volts was mostly in agreement with the fluorescence spectrum. 

[0018] (Example of comparison) The maximum luminescence wavelength of the fluorescence spectrum of this panel 
directly calcinated at 170 degrees C under the vacuum of ImmHg by the same method as an example 1 after breathing 
out the precursor solution of a poly para-phenylene vinylene to a pole substrate with ITO transparent ** with 
regurgitation equipment was 485nm, and luminescence intensity was as bad as 1 figure compared with the example 1 . 
Moreover, luminescence was not observed even if driven by 20 volts. 

(Example 2) 1 , 1 , 4, and 4-tetrapod phenyl butadiene and the solution which carried out the amount percent addition of 
duplexs of the Rhodamine B were made to the precursor contents of a poly para-phenylene vinylene in the precursor 
solution of an example 1 . In accordance with this solution and the additive-free solution, it considered as organic EL 
material in three primary colors, and the ink tank of ink-jet printing equipment was filled up, and as shown in drawing 
2 , it had good control of striking a ball in any direction on red, green, blue, and the mosaic on the ITO electrode 
juxtaposed on the TFT substrate. It dried at 100 degrees C under the vacuum of ImmHg after this for 1 hour. In other 
dryers, it calcinated under nitrogen-gas-atmosphere mind and in atmospheric pressure after dryness for 4 hours. 
[0019] After baking, the 2000A spatter was carried out and lithium content aluminum was used as the 
counterelectrode. 
[0020] 

[Effect of the Invention] As mentioned above, as clearly shown by detailed explanation, according to this invention, by 
adding one easy process to the conventional process, the peak of the emission spectrum of the luminescence display 
created by the conventional method moves suitably by the creation method, or luminescence intensity can be enlarged 
to whose luminescence intensity having been small, and movement of a spectrum can also be lessened. Moreover, a 
full color luminescence display can provide at a low price easily by this method. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 



[Drawing 2] 
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